Primary hypodipsic hypernatremia is a rarely reported disease in dogs. Reported underlying causes associated with this disease in dogs include congenital malformations, encephalitis, intracranial neoplasia, and pressure atrophy of the hypothalamus secondary to hydrocephalus. The dog in this report had an infiltrative neoplastic disorder, likely causing damage to the hypothalamic osmoreceptors responsible for the thirst generation. The neoplastic process was identified histopathologically as glioblastoma multiforme, an unusual tumor to occur in a dog this young. A tumor of the central nervous system causing physical destruction of the osmoreceptors has rarely been reported in dogs and none of the previously reported cases involved a glial cell tumor.
Introduction
Primary hypodipsia or adipisia causing secondary hypernatremia has been rarely reported in dogs. Previously reported etiologies include hypothalamic granulomatous meningoencephalitis, pressure atrophy secondary to hydrocephalus, prosencephalic dysplasia, lobar holoprosencephaly, and hypothalamic lymphosarcoma, including one report of B-cell lymphosarcoma in a cat. [1] [2] [3] [4] [5] [6] Although there is one report in a dog and cat each of intracranial neoplasia causing primary hypodipsia or adipsia, to the authors' knowledge this is the first report of hypothalamic glioblastoma multiforme (GBM) in a dog causing hypodipsia and hypernatremia. Glioblastoma multiforme is an extremely rare tumor; although it has been previously reported in middle-aged to older dogs, this is the first report in a 7 mo old dog. 7 Although GBM, the most malignant type of astrocytoma, is the most common type of primary central nervous system tumors in humans, it is rare in dogs. 8 In dogs, astrocytomas have been reported to comprise about 10-15% of all primary nervous system tumors; 5% of astrocytomas are GBM. 8, 9 Astrocytomas are the most common primary brain tumor reported in children, but they have been infrequently reported in young dogs. 10, 11 Although there are several reports of young dogs (19 wk to 4 yr) with spontaneously occurring astrocytomas, none of the dogs had the high-grade form. [12] [13] [14] This report describes an uncommon primary intracranial tumor in a young dog, likely causing the rare clinical disease, hypodipsic hypernatremia secondary to presumed destruction of the hypothalamic osmoreceptors.
Case Report
A 7 mo old castrated male golden retriever was presented to an emergency veterinarian with a 6 wk history of circling and lethargy.
He had intermittent diarrhea and panting and was reportedly found pacing and circling to the left. Two wk prior to presentation, his owners noticed that he was consuming very little water or food. 15 The patient's free water deficit was calculated prior to the administration of IV fluids, using the following formula:
Water deficit ¼ weight ðkgÞ 3 ðcurrent ½Na=previous ½NAÞ À 1 f g
The referring veterinarian started IV fluids using 5% dextrose in water at 40 mL/hr and 0.9% saline at 75 mL/hr. increased sodium gain (hypervolemia). 17 During the course of the diagnostic workup, hypernatremia secondary to hypotonic fluid loss was ruled out. The dog did not have significant vomiting, diarrhea, peritonitis, or pancreatitis. The biochemistry panel and urinalysis ruled out renal disease and osmotic diuresis (such as from diabetes mellitus). Additionally, the hypernatremia persisted after appropriate fluid administration. With no history of salt ingestion, increased sodium gain was considered unlikely.
Since water was readily available at all times, diabetes insipidus was also considered an unlikely differential. With diabetes insipidus, if the dog has free access to water and an intact thirst mechanism, hypernatremia should not result. 18 Additionally, his urine was appropriately concentrated (specific gravity .1.040),
while it is often markedly hyposthenuric in cases of diabetes insipidus or psychogenic polydipsia. Given these test results and the history of hypodipsia, a primary defect in the thirst mechanism was suspected. The hypothalamic receptor cell that is critical in the thirst sensation is an osmoreceptor. 17 When the extracellular fluid becomes hyperosmolar, induced most commonly by elevated sodium levels, the thirst mechanism is stimulated. 17 Hypovolemia can also induce the osmoreceptors to stimulate the thirst sensation. 17 Therefore, if the osmoreceptors in the hypothalamus are dysfunctional, the thirst mechanism will not be stimulated and subsequent hypodipsia or adipsia results.
In this case, the dog had an infiltrative condition, diagnosed initially via MRI and, later, by necropsy, affecting the hypothalamus, presumably obliterating the osmoreceptors. The neoplastic disease was diagnosed upon postmortem histopathologic examination as GBM in the region of the hypothalamus. GBM is a rare tumor in dogs, generally affecting older dogs and is considered the highest grade astrocytoma. It most commonly occurs in brachycephalic breeds and seems to have a predilection for the frontal and temporal lobes of the cerebrum. 9, 19 Magnetic resonance characteristics of GBM usually consist of hypointense areas of necrosis on T1-weighted images with heterogeneous hyperintense regions on T2-weighted images. 8, 9 Peritumoral edema is a common finding with canine GBM and contrast enhancement can vary from minimal to uniform to ring patterns. 8 The region of abnormality on this dog's MRI was mixed intensity on T1-and T2-weighted images with an area of rim enhancement and evidence of peritumoral edema, all of which are consistent with previously reported cases. However, a significant mass effect is often appreciated with GBM, which was lacking in this case. 8 Histopathologically, GBM features include necrosis with pseudopalisading of cells, vascular proliferation, hypercellularity, and nuclear atypia. 9, 19, 20 The dog in this report had similar microscopic characteristics to those reported. Additionally, the tumor cells stained strongly positive for GFAP, which adds support to the diagnosis of a tumor of astrocytic origin. The GFAP stain is highly specific for cells with astrocytic differentiation, and is, therefore, more commonly expressed in astrocytomas than meningiomas, medulloblastomas, and metastatic carcinomas. 21 Although not all astrocytomas uniformly express GFAP, canine GBM tumors tend to stain strongly positive for GFAP. 9 In one study of GBM tumors in dogs, all tumors stained positively for GFAP. 8 This report should stress the importance of considering neoplasia in very young dogs. Although none of the tumors were high-grade, three cases of naturally-occurring astrocytomas in young dogs were reported, ranging from 1.4 to 4 yr old. 12 One case of an astrocytoma in an immature dog was published but neither the breed nor the age were reported. 14 An oligodendroglioma in the right cerebral hemisphere of a 15 mo old golden retriever was reported, as well as a brainstem oligodendroglioma in a 5 mo old golden retriever. 22, 23 Recently there was a report of an anaplastic astrocytoma extending from the middle of the thalamus to the level of the pons in a 19 wk old boxer, which is similar in age and tumor type to the dog in this report. 
